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where X equals the total valproate concentration in mg/L and Y equals the free valproate concentration in mg/L with excellent fit to the data (R-squared = 0.878).
An accurate formula that predicts free valproate concentration is needed because only 2% of laboratories offer free valproate concentration assays and therapeutic drug monitoring of valproate is recommended in best practice guidelines [2, 3] . We recently were challenged with complex valproate dosing in a series of critically ill adult patients, and wish to share our discoveries and opinion that the formula proposed by Nasreddine et al may not apply to all patients [4] . In particular, clinicians must be especially cautious when treating critically ill patients with hypoalbuminemia, uremia, and substances thought to displace valproate from its albumin binding sites (e.g., aspirin, ibuprofen, intravenous fat emulsion, propofol, or clevidipine) [4] .
Among a consecutive series of 15 intensive care unit (ICU) patients treated with valproate, we measured simultaneous total and free valproate concentrations, as well as serum albumin, urea nitrogen, and creatinine. The median total valproate concentration was 52 mg/L (interquartile range [IQR] 29-65 mg/L). No patient had a free fraction in the 5-10% range, with a median value of 48% and a range of 15-89%. The albumin value was low in all patients at 2.4 g/dL (IQR 2.2-3.0 g/dL), 8 patients had a urea nitrogen value > 20 mg/dL, six patients were receiving propofol, and three were treated with aspirin, all of which may increase valproate's free fraction.
We applied the equation proposed by Nasreddine et al to our data from these 15 subjects (4) and an additional 5 subjects from our ICU. We confirmed our calculations matched their own (plugging total valproate concentrations of 70 and 110 mg/L in provided free valproate concentrations of 9.1 and 21.1 mg/L, matching Nasreddine). However, for our 20 ICU patients, the median predicted free fraction of valproate from the formula was 10% (IQR 9-12%) which grossly underestimated our median actual values of 48% (IQR 39-56%) (see Fig. 1 ). When tested for agreement using Altman Bland techniques, the formula predicted free fraction of valproate had a significant bias of -40% (95% limits of agreement of -80% to +5%, p < 0.001).
Nasreddine et al discuss the potential impact that abnormal albumin Fig. 1 . Measured Free Fraction of valproate on X axis compared to estimated free fraction using the Nasreddine along Y axis for 20 ICU patients.
concentrations can have when estimating the free fraction of valproate, and they recommend actually measuring the free concentration for these patients [1] . Application of their equation to our ICU cohort shows how import albumin concentration may be when estimating the free fraction of valproate. We would like to add several additional factors that may invalidate formulas to estimate the free fraction of valproate from total concentrations, including uremia and medications that may displace valproate from its albumin binding sites including intravenous fat emulsion, propofol, clevidipine, aspirin, or ibuprofen.
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